Patients with familial dysautonomia (FD) have severe and widespread abnormalities in brainstem reflexes. Sensory afferent fibers are more affected than motor efferent fibers. These findings could explain some clinical features of patients with FD, such as slurred speech, dental trauma, chewing difficulties, dysphagia and dysarthria.
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a b s t r a c t
Objective: Several distinctive clinical features of patients with familial dysautonomia (FD) including dysarthria and dysphagia suggest a developmental defect in brainstem reflexes. Our aim was to characterize the neurophysiological profile of brainstem reflexes in these patients. Methods: We studied the function of sensory and motor trigeminal tracts in 28 patients with FD. All were homozygous for the common mutation in the IKAP gene. Each underwent a battery of electrophysiological tests including; blink reflexes, jaw jerk reflex, masseter silent periods and direct stimulation of the facial nerve. Responses were compared with 25 age-matched healthy controls. Results: All patients had significantly prolonged latencies and decreased amplitudes of all examined brainstem reflexes. Similar abnormalities were seen in the early and late components. In contrast, direct stimulation of the facial nerve revealed relative preservation of motor responses. Conclusions: The brainstem reflex abnormalities in FD are best explained by impairment of the afferent and central pathways. A reduction in the number and/or excitability of trigeminal sensory axons is likely the main problem. Significance: These findings add further evidence to the concept that congenital mutations of the elongator-1 protein (or IKAP) affect the development of afferent neurons including those carrying information for the brainstem reflex pathways. Ó 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Familial dysautonomia (FD) is a congenital autosomal recessive neuropathy caused by mutations in the elongator-1/IKAP gene (Anderson et al., 2001; Slaugenhaupt et al., 2001 ). The resulting protein deficiency impairs the development of particular sensory (afferent) neurons (Mezey et al., 2003; Close et al., 2006) . In addition to relative indifference to pain and insensitivity to temperature (Riley et al., 1949) , affected patients are born with signs of cranial nerve dysfunction including afferent baroreflex failure (Norcliffe-Kaufmann et al., 2010) , blunted hypoxic ventilatory drive (Filler et al., 1965) and absent corneal reflexes (Mahloudji et al., 1970) .
Several lines of evidence suggest abnormalities in the trigeminal nerve (cranial nerve V) and medullary pathways. Post-mortem examinations showed a marked reduction in sensory neuron counts in the trigeminal ganglia (Brown et al., 1964; Aguayo et al., 1971; Pearson et al., 1971; Pearson and Pytel, 1978a; Pearson et al., 1978b) and gross atrophy of the medulla (Brown et al., 1964; Pearson et al., 1971; Pearson and Pytel, 1978a;  
